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(54) METHOD FOR MANUFACTURING GATE OF SEMICONDUCTOR DEVICE CURING 
DAMAGES OF GATE OXIDE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing the gate structure of a semiconductor 
device, by which a damaged gate oxide film can be 
cured. 

SOLUTION: A gate oxide film 200 is formed on a 
semiconductor substrate 100 and a silicon element 
containing conductive layer is formed on the oxide film 
200. For the conductive layer, the laminated structure of 
a polycrystalline silicon layer 310 and a dichlorosilane- 
based tungsten silicide layer 350 is used. Then a gate is 
formed by patterning a conductive layer and silicon 
source layers 500 covering the sidewalls of the gate are 
formed by selective epitaxial growth of silicon. The 
silicon source layers 500 are grown to thicknesses of 
about <200 &angst;. Thereafter, the damaged gate oxide 
film 200 is cured by heat- treating the silicon source 
layers 500 in an oxidizing atmosphere. 
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mm) y- bmitmcomm^mm^^^^mimm 

0«ftSr*. y-hBMfcK2 0 0±«:vy3>7C«% 

JjHWJgJfltT*. 2/»j3>v-xi5 00lift2 0 0A 
«T©«3«cfl«S*ia. ^';3>v-^i5 0 0« 
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1 

nmm i ] ¥*fMHLt«: y- f wt«i**i8W £ 
east. 

-bMm&f&otcmmz®9L2i+zmmt. 

awey- h»L«±«:^«a^ y 3>»*»jar«a» 

mmm^> y a >jh±kak^ y f©*7&iW a 
©Pgr i v ^tfCi £«f» i -r ^ m &m i k fats©^ 

^jB^r^vy^^yiM F»*frsa^tta^y 
n >jB±tc^rr * c t zmm trzmm 2 

[it^Ji4 ] iute^ y 3>v-m 
ittrfay- f commsimcz/ y 3 > ^ii^&c xt-^^y 

#J6 0 0 °C7bM7 5 0 'C<Dm&^tt1tZM&tf 
tfy'j3>v-X^«Uin. 3 3 3 2 2X1 
0" 2 Pa7bMK 3 3 32 2Pa©E^rafb^C 

t*^t?zm&m4fcMmo¥mtmm<D?~ vm 

6 ] MIE V y ^ XDSIRW J- £ * *v * 

St*, 

ft 7 5 0°C7b^9 5 0'COiBSt$/^PP5/7>, 
ftl. 3 3 3 2 2X 1 0 3 PaMl. 06 6 5 8 X1 

o^Pa coffin T-ctf *>n ^ci^tit^ tmm 4 
[If ?m 7 ] stjie^ y a > y - 

ft2 0 0 AJS(TO*${C^5tiSCi*#»i-r5i» 

*s i Kie«0*»wsBtf>y- brnmim. 
nmms ] «ne^y3>y-^»i, 

[ft 389 9 ] fufsy- F <D&f%mmz, 

way- bmtmtn&stiz&stcmx&fm'fzc 



(2) *J#HJ2 0 0 1 -94 1 0 5 

2 

[it^ii n KfiB^y^^y-x®^ 

BfflBSffi *»#Sfi±r jMIKfftx bT * * f + Jim 
io [tt«9 1 2 ] ^SHBHfchfcy- 

sispgi . gsriay- hm< m±*c&tukf y a >/i& 

miiE^>^-r>^y^-Y F»aOT!rsB**avy=j> 
«JB*«:«BLr y- f zjfm-rzMmt , 
May- F©«*%«5^y3>y-^»*je)««R 

Suia^y ^^y-^Ji^Ml^Hm^^suTitriEy 

c ^ t -r ^*^w*^g© y- f wt^s. 
20 [«3i8®i 3] MiB^>^xx>^y-y->f FJi**ja 

[tt^i 4] Israel y n >y-xjf» % 

iflBy- F©KffiffJM^>y 3>#iliRKKCxfc-$r**/ 

+ flat s ti * c i * «» 4 -r s sfctsi i taifeo^^ 
^s©y-Fi^^o 

30 f&m*. 

moo vibmi 5 o °c(om&^ct^{tzMm^^^ 

t?v'j3>y-^^fiUt^l. 3 3 32 2X1 
0- 2 Pa7?rMl. 3 3 3 2 2 P a ©H^lT"Cif C 

tzftWitTzmm 1 4 6cgB«©*a«*^a©y- f 
m^mi 6] ftjia^y 3>©MxfH^t^ 

ft7 5 0°C7bS9 5 O'COjaKT^^ani/^V, %K 

^fx R^Tfc^^/x ^r^^-> y n > y - * ^/^ o r 

40 ftl. 3 3 3 2 2 x l 0 3 P a7!?Ml . 0 6 65 8 X1 

o^Pa <Df£jjTvft t>tx &ct t -r^m^m i 
4cceK<o**#««©y- f«**s. 
[«*3Si 7] wia^ya^y-^jitt, 
^ 2 o o a ^T^/f s f cj^fig $ n s c 4 ^^is: 4 -r ^ ft 
3m i 2 ^laa^^^^oy- fki*& 

[ft^l .8 ] l3TE^yr7>y^|gtt % 
i^2 OA75M1 0 0 A©^$(C^3^$C £€#^4 
1 7 fciB«0**»*Mf©y- FfSSiS^S. 

[ mzrn 19] f / is y- f oj&isgtm*. 

50 MlBy- FWk»*«ffiStiSJ: SfcWWfcfcSM-SC 



3 

icm?i&&M-?2>c t zmmt? mmm 1 2 saats© 
& 2 ti <& c t t r 5 »3j&! 2 0 &ciH«g<D^^^ 

FlHWtt. 10 
[0 00 1 ] 

©cffi«3 , #Ccy- hM{bH (gate o x i d e 1 
a y e r ) fc$^3*ifc««*l3«3i**$'- hM^T^ 

[0002] 

[0 00 3 ] Mx.(f, *@^5 , 8 1 4, 5 3 7^ 
(Method of forming- transi 
s tor electrodes from dire 
ctionally deposited silic 
i de, Jer-shen, Maa, etc. , 
1 9 9 8X9X2 9. ) £7ttt*S«*5. 19 4, 4 
03^(Method for the making 
of the electrode metaliz 
ation, of a transistor, Syl 30 
vain, Delage, etc. ,1 9 9 3/4/ 
1 6 ) is*)? J K*fctt*M&£©tt»&$ r - F* 

fc&Ct, ^g#f*5, 8 04, 499^(Preven 
tionof abnormal WS i x oxid 
ation by i n - s i t u amorphou 
s silicon deposition, Chri 
stine, Dehm, etc. , 1 9 9 8/9/ 
8. ) ~C&i£>^r > >S''yiM F (WS i x ) 

Hfk^Ed±T&%:ae>K;#im^U=i> (amorpho 
us silicon) H^^OT £>^-X^>-> U 

F»*«»-rsci^g2iS$nri^. 

[0 0 0 4] — h **«RTSft:«)«:tt^»«:« 
(scale) te-t^Jl£^£-x>:?T 
1>TT«5©**~ F®HtIW*S« (damage) 

#-x> ^$nfc«rse*«Jiow^sis-r-5SPfii:ccc 50 
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it(curing) Stilltff^, 

[0005] «r^o^<fc^^«Mas«y-hR 

^^fe B 0 y^>13 1 R&$Zs#X -r>is U If FJI 
3 5 CDmWfalC* tb*f ^ (cavity or vo 

1 d) 3 70cfc5W^I64ly^. 

[0006] jM&mui. mgftmi 1 o±*c**- f« 
{fcM2 0 otjb^ccjbsss n&^iir> y =3 >n 
3 i&#*>^;^>^yi^ K»3 5Kiaa»!C&ffi 

2 0 bmm^mmW;~cmiiztixtm$tiz>o co 

«;r3>H3 lM^>^r>^yf-f Fit 3 5<D{« 

;^^>^$n/c^>y3>i3 ions 

[0 0 0 7 ] C©«fc5ft&^X©CfcW£^y:3>(D 

asanas nr lift: ^ y 3 >7cis©?BfiK: iot^sn 
pbiw* tab, mmkotmm£~c<Dfr u y =» 
j: o trao^fts^ 'J3>i3i rt<?» y a yjtm^ 

=3 >7m&$Mte £&c J: 9 £ > y^T- y -y-^ f»3 

[000 8 ] COJ:^r>'J3 >7C*©^«6»^*SS^ 
[0 0 0 9 ] #CC X £ >^f»y If A YM 3 5 

(f> ^jfi^aiwrsftifefc, ^>^x^>^y-y- 

FB3 5<^*^©v-^^iLT^^cia^^> 
(S i H 2 C 1 a ; J^T TDCSJ tfoTZ) tx£&mi> 

y^YFJi3 5*jpjsrs*i^, ^>^x^>>'yif >r 

F®3 5rtfc»Ji©*^SIS-rSC:<!:K:&S a CCDct 
MKBIf tMMHNF(C^tt£t/ 'J3>13 1* 6<D^> y n 

[0010] 
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[0 0 1 1] 

rn^JlRtf^^X^^yiM FBOSIJB«JS^Jffi 10 

[0012] mriB^mn±cciuia^mJicD— 

5 ^> U =3 > y - X H £ > «; =3 > ©SJRW^ f 3? * 

^tJW^tMfS. v;3>y-^ltt»2 00A 

[0013] 

[0014]i2 7^M1M4 1 mM<Dj&mc 

[00151^2 tt*«*»BJiK:y- h %mf&-?2>& 

v%*n$&mcjf;-? 0 40 

[0 0 1 6] =W*ffj&c», «*tfs/y=i>*l*»i:0» 
f&lTSo VWitWk2 0 0«Iffl3nfcfi*lSl 

0, 3 5 0 ! J 3 ^^Mt 5f ItMf 
[0017] 3 1 0, 3 5 0«, W*. tf, h 

^fit-T*. £MisWJ FJgtt*>^*^>S<'yi>V F 50 
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J:9fc£C£jMB*l/lr». U If FJf 3 

[0 0 18]«x.H DCS^^'JnVV-Xiltl 
ivr7^o{t£>^x-r> (WF.) ©J:5ft*>^x 

♦Bit (CVD:Chemical Vapour D 
eposition) tM^n^DCS^©^>^ 
T->^yiM FJ13 5 O^ffil^Ci^l 
[0 0 19] CQ£5&DCS^©£>^^>:>y^ 
>T FH3 5 0«^o*tiC«a^S%*/Wt"C*TJBA4* 

jRo^^^f-^^yif FJB&cjt^rft4t$ti 

/c^ -r v (step coverag 

e ) t m^&&Mmx FUX (post-annea 
led stress) WH^ifft^Wf^o 
[0 02 0 ]fOS, $Zs#X?->is FH3 5 0 

±Kl*SlJ^* ^400 &3PJ^* * 4 0 0 

0J5rSCi*Ja*lK WjU*. ^y=3>^bJl (S i 
0 2 l ay e r) *fc«^y=i>»k» (S i N la 

y n >aEfbH<3D^»«3S<fc ^^CHttS. 
[0 0 2 1 ] ^£'J*7* ^ 4 0 0 7*M/Vd^77-f 
-X@KJ:»3T8iS©*>^*^>^yiM FJB3 5 0© 

m$ns^>^^>^yt^f fji3 5 o fcfts&ftsi* 
^3ftfc£>^X7^>yiM F13 5 0MW^> 

•J3>13 1 0<fc9&£^-F 3 1 0, 3 5 0*Mf 

So 

[0 0 2 2 ] C<D«fc5&y- h 3 1 0, 3 5 0£^*~ 

5, m^MXmtcte^Xte, — 5Efi©iftffi«S9 (ov 
e r etch) ZMbXtf- bM<tM2 0 0<D— SB** 

[0 0 2 3] B3»y-h31 0» 3 5 0 <DdJM£*S ^ 
*/ij3>v-^15 0 0*Jg«r^S»%««BB«:^ 

[0 02 4] M&Ktttte. y-F 3 1 0, 3 5 0 JgrttT 

^•^^.>^n^^>y3>i3 i o&o'£>^ 

XrVv'y-tf'Y FH3 5 OtDSfcHffiiMfcHV^y 3>V 
-^H5 0 0«r*«-r&. CCDI^, KttJWffCCSJRWK: 
MBt"J 3>y-^@5 0 0^J^$ne«fc5CC % 3ltR 
^trxf ^ + (selective epi 



taxial growth) £?t5„ y- FBKfcI»2 

[0025]mH UHV CVD (Ultra H 
i gh Vacuume Chemical Vapo 
r Deposition) 3> V — X 

l& % n>y-x^x<bor«7N^bz3^^ (S 
i*C 1.) S/c, ESSOiliSRte (s e 1 

e c t i v i t y) £fa±i?i*£fc#>$C (C 
l,)«lHn!L5*. CO<fc^&UHV CVD^ 
/c^yn>v-XJI5 0 0©Jt£g«fal . 3 3 3 2 2X 
10" 2 Pa (10- 4 Torr) Ml. 33322Pa 
(1 0" 2 To r r) 5gft©Efcrfrbft*. C(D<fc5& 
3Sf6 0 GT75M7 5 OTOMr^'JnyV- 

[0 02 6]$/ctt, 1. 33322Xl0 3 Pa(l 
OTorr) Ml. 06 6 5 8 xl0 4 Pa (80T 
o r r ) fl^cDE^T'iitf^n^LPCVD (Low 
Pressure Chemical Vapor D 
e p o s i t i on) WTCis V ^>y^Xl 5 0 0 ^ris 

°cm 950 °ctm<Dum.?kft-e Dcsi, 

(HC1) (H,) £^tr>y:3>y-X 

[0 0 2 7 ] C<D£5iZX-V$*i' + fctik&kRr&s > 

y a y ^ ^ibWJiKWLrjww 

[0 0 2 8] tot, Iffi$tl^^>'^>13 1 
Q<D®MRCf*>#Z'r>i/V1t A FB3 5 OOffiflO 
&®-c©#3lftfaec > U ^ >lTOl/ts/ y n > v - 

x»5oo*»str*. y-hWui2oo*fctt*a!i 
Wx t:# * ;wSfi*i<I«c-r &jI*Rvx zo&mz 
[0029] c©j:5tciijRWccjss$ns^y=i>y 

^15 0 0tt, fa2 0 0 A&T<DJ*3*a&«S*i*. 
->y n>y-XJ!5 0 0«y- F^{bli2 0 0<DENK<D 

htcVXO^WLt OXfctDtlZ. tot, *<DJ£Stt**- 

§o ^r, vy 3>y^i5 o ott^*(*^a©fli 
ssfcttsyssnay- hWtK2 o oomztc^^x 



(5) ^20 0 1 -94 1 0 5 
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m<Dm2tcBf£L5Z>* M£L<&. IJ2 0AM10 

[0 0 3 0] H4»y-h»{tR2 0 OCC^StifcM 

[0 0 3 1 ] JMfcHKtt*. *a»Sn/cK5R^tti*%ffi 
y>y(annealin 
g) <D£5fj:m!®m*:ft*>. COJc^^KC^ot 

ia«$nfcy-hK{bBi2 0o«w^ssn, c*itc<fc 

f)»ll?n^ ( y-h3 1 0, 3 5 0OWJ 

10 g£«V>y:a>y~*B (BI3©5 00) 4>lMk$ft 

t'>yn>ijti2 0 0' cci£»sns. 
[0 0 3 2 ] COj: Vj:iffc#ifi«IIiT^ 

a^>'j3>i3 i oM^>^f»y-y-^ FB3 5 
103 1 ) ^^tt'f -f (H1037) zm^-rz* 

[0 0 3 3 ] 1 Wfi©^fflrt?li«<t 

l$ti^>"J 3>7c^«vy 3>y-xi5 0 occj:^ 

TttftSft*. lot, *glt/»;3>I3 10*fctt 
^>^7">^y^-Y FB3 5 OCDrtSPtetetta^y =1 

>5c*©»»^»«isn-s. tot c<DJt5tt*M&3i 
xetcJ:ot^^>y3>B ( H 1 <D 3 1 ) rtoc** 

[o 0 3 4 ] utrait/fccfcsficy- h 3 1 0, 350^^ 

-r^>^X7 u >'>y-tr^ KB 3 5 0©T^II©^ b b b 

30 vy 3>i3 1 o©rtapcc=^^trf'-f ©<fc^tt^^*^ 

ft-T«©*l»±U y-hIWI*2 0 0K*6£3*ifc« 
»CC, y- F 3 1 0, 3 5 0O^> 
^XirV^yif^ FB 3 5 0^— ^CD5r>^X"r>'>y 

[0 0 3 5 ] t©J;Mcy- F»rt*2 0 OfcllHSSti' 
fdlL Hft©¥**»K©«fix?I % Wittf, x-*— y- 

40 [ 0 0 3 6 ] m 5 Tjmm 1 2 *te©^ss 
[0037] nzw&m&rcwm 1 mmmmt^m 

oty-h3 10, 3 5O^ffitSfc«)0/^-^> 
yx&O, y- F@tfbJgl2 0 0 <DT»©*»*»« 1 0 

jwctmmc*^ x m 1 mfcommt m-^n^im- 

[0 0 3 8 ] 15tt, 1 0 o±*cy- FlMb 

50 K2 0 0 *aft*S@!lT*aK*«KWK:^-r. 
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[0039] ^f*wtc», m i m^mmom 2 ©rib 

©<fc5tcy- MfefbjR2 0 0±fc*B»^U3>Ji3 1 
VIM FH3 5 0«DCS^^>^f> 
[0 040] J^B, 0 2 ©KW© «fc 5 fcASffl^X ^40 

o^ct^r^Hi$n§^>^T*>^ , ;if ^ f®3 5 0 
**SH"S. C©±5fc*8(*fT^ »*tt»©*is 

3 >n 3 1 0 fe jB*{cftS9r 
[0 04 1 ] c©<fc 3 ^«WJtt«9K: <fc o ry- h 3 10 
10,35 OifiBiSLStiZo &misW#X* BP^. 
«SB«f oTjBWBCcaHHSn&y- 0 0£ 

A^JO"CT»©*a»ft*S 1 o 0©£lffi£Mti*rS. c 

©pg v ¥»tfcg«i o oo^i»-S©l2ic;-fe^3 

[o o 4 2 ] aettsmsnsy- f 3 i o, 350© 
mtR&^ma&R 1 o o 5 ^ y 3 >v - 

^1501 tjBfltrsaw^fRRWK^r. 

[0 043] ^ftWtCtt* F 3 1 0 , 3 5 0 20 
X^>->ytf-Y FH3 5 0©S5fH<*Ji£ffl!Jg£ U-feXS 

n*r»tBsnfc*»#ss 1 o o (Dz-zmimicms ^ 
'j^>y-^15 o l ^MTS. c©E£, ^ya>y 

-^■5 0 1«S3 ©^©<fc 5 OC*/ y a >©jgj?ffjx 
[0 0 44] ctifcj:!), m&Vtc<i:5lcmB$2ti2>¥ 

m#mfci oo, ^ffi$n^^M H H H ^yn>n3 i or 

!>^>^t>^ , J1f'f FH3 5 0©ffM^®5C©^V 
y=i>v-X*5 0 1 «WOT«aS«S-t*5S. 5/';a 30 

iSDry- FlMbBt2 0 0©Me«ftttRWT*t£*£ 

[0 04 5] C©<fc5tC3SJRWK:fiKSSn*^y 3>V 

$tt>z>ifis m2 o o AycF<om sca&ssn&o 
[0 04 6] c©F£, s/y3>y-xi5 o i©^g& 

If 100 5 y- FBMbift2 0 0©® 
«£-r£©T\ y- FKfbBI2 0 0Ccg§*i*J5Sgffi 
tc^fic$tiS. S*U<«. tt2 0A7bSl 0 0ASJK 40 

[ 0 0 4 7 ] 13 7 «y- F ©ffcit 2 0 0 CC«*S n/c« 

[0 048] SftWCUS, 04 ©SMB© «fc 5 y n > 

v-xi5 o i zmitzuztfonumzifSo to**}* 
fmMdcj:-z>xmm^titcy- F$KbJH2 o ottjusft 

£*i& 0 ^'J3>y^I (§6050 1) M 

-fksnr^y=i>» j fbJi2 oo' cc(g»§n* 0 
¥agf*K«i o o**S5^y 3>@tfbJf2 o o' 

WAV- F^{b^2 0 0 KHtffcBtt****. 50 
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OT5*ft«ra«^y=i>»{bB2oo / ££ri&{b£ 

[0 04 9] fj3&0/t£5&tC©J: VcT>y 3>«{bJB 

200' ©^jfficcRsn^^y3>7c*«^y3>y- 

XJB5 0 l3^6S#«*&Sn*©T, y-F3 10, 3 
5 0%W^>^f»Vt-f FH3 5 0©TSWW 

©^Hr> y 3 >a 3 io frh<oi>> y 3 >tc^©^«j^ 
fifot, *isjt^y3>»3 i o©fwc 

**l^4©«fc5&:Ffi£B8±U y-fWUI2 0 0 
«C«ftSnfc««*H«S'&5 £o «K, y- F 3 1 
0, 3 5 0©^>^ WJf -/ FI3 5 0«:HK© 
* > y* T >>> y If A F<fc 9 «*a»tt% «T £ DCS 

»*>yx^>2/yiM FtMiMS-r*«*, **tf7w& 

[0 0 5 0 ] C©<fc^CC. y- FIWUB2 0 O^rlHim^ 

wt«. — »©*ai#*a©i!fixe, 

[0 0 5 1 ] *«S8©*flEfl93teJ6«©*l«*ttW 
[0 0 5 2 ] 

[^©Jffl*] **58«:J:ntt, ^- FSMbBl^lias 

y*-f K»©T*©*is*^y n +tr-f*-f a 

[si] fie*©¥«»«H©y- f iut*ffi*fBwr 
[i2] **i9©» i mM<Dffimc%&¥mw^&<o 

[B 3 ] 2jc^©^ 1 HS6©^SlCC«S^aif*»a© 
y- FW3S^*^T^fc26CC«B&WK^UfcWffiia 

[04] *l%^©* 1 HSfe©?i5ffitci*s^a«*SIS© 
y- F»5*^*tt^i"^^^«B&WK:7nUytWrM0 

[H 5 ] ^W©*2 JW©*«tC«5*««M© 
y- FSt«*ffi i S:tt^'rSfc««>tC«B5W{C^L/tKffi0 

[0 6] 2^©f iicI^^iMI© 

y- FK3i^^tt^^^fcfe^«HSW5C7rUfc»rM@ 

[0 7] «%!»©« 2S6»©JB««:«**SWtS«© 
y- F»3g^^tt^T5fcfe^«BSWtC7nLft:»fM0 

[#-^©I^B^] 

1 0 0 
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